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Differensial tenglamalar kafedrasi o 'gqituvchisi

Annotatsiya. Ushbu magqolada aralash parabolo-giperbolik tipdagi bir o‘lchovli model
tenglama uchun to‘rtburchak sohada teskari masalaning go*yilishi va yechilishi ko‘rsatilgan.

Aunorannsa. B januoii pabore npuBoAMTCH NMOCTAHOBKA W pelleHHe oOpaTHOH 3ajna4d B
IlpHMO}"I'CIJleOﬁ obnacTi JUIH CI,IJ,HIJ.\-lepHOI'O MOIEIbHOIQ }’pﬁBHEHHH CMELIaHHOTD uapaﬁcuo—
I'HIIEpGOJlH‘-lECKOIﬂ THILA.

Annotation. This paper presents the formulation and solution of the inverse problem in a
rectangular domain for a one-dimensional model equation of mixed parabolic-hyperbolic type.

Kalit so‘zlar: masalaning qo‘yilishi, korrekt qo®yilgan masala, tog'ri masala, teskar1 masala,
aralash tipdagi tenglama, xos sonlar, xos funksiyalar.

Kawdessle c/ioBa: N0OCTAHOBKA 3a/1ad, KOPPEKTHA NOCTABIEHHAs 3a/aqa, NpsMas 3ajada,
obpartHas 3a1a4a, YPaBHEHHA CMElaHHOT0 THIIA, COOCTBEHHEIE THAYeHHH, COOCTBEHHEE (DYHKIIHH.

Key words: state of the problem, correct stated problem, direct problem, inverse problem,
mixed type equation, eigen value, eigen function.

Ushbu maqolada bir o‘lchovli aralash parabolo-giperbolik tipdagi bitta model tenglama uchun
to‘rtburchak sohada teskari masalaning go®yilishi va uning yechilishi hagida ma’lumot berilgan.

Aralash tipdagi tenglamalar uchun chegaraviy masalar nazariyasi xususiy hosilali differensial
tenglamalar nazariyasining asosiy bo‘limlaridan biri bo*lib, amaliy xarakterga ega ko‘plab muhim
masalalarini hal gilishda uchraydi. Aralash tipdagi tenglamalar uchun to*g'n va teskar1 masalalar
ma'lum bir tipdagi tenglamalar uchun berilgan masalalarga garaganda nisbatan kamroq o‘rganilgan,
masalan [3]- [5] va boshgalar..

D ::{ (x,0):0<x<l,—1, <1<y, }sahada. bu yerda ;, va ;, - berilgan sonlar, aralash parabolo-
giperbolik tipdagi tenglamani garaymiz:
L“:{u,—;,iuu_ = f(x)g(), >0, (1)
u, —Au_= [(x)glt), t=0.

Bu tenglama uchun quyidagi masalan qo‘yamiz:
Masala. D sohada

u (x:6) e C(DYNC(DINCPH(D, Ut =t NN CHD_ Uft=—t)}), (2)
fxec(0:r), (3)

Lu(x,t)= f(x)gt). (x.t) e D WD, 4
w(0,0=ul,n)=0 , —t, =t=4, (5)
uix,—t,)=¢@(x) , 0=x=/, (6)
wixf)=wix) , O0=x=/, (7)
w(x,0-0)=u(x,04+0), 1, (x.0-0)=u, (x,0+0) (8)
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shartlarni ganoatlantiruvchi u(x,r) va f (x) funksiyalrni toping, bu yerda g{f], olx) va w(x)

- berilgan yetarlicha sillig funksiyalar bo*lib,
d=g()=0,w()=w(H=0,D = Dﬁ{x}ﬂ} LD :Dﬁ{r <D},

Ushbu masalani yechish uchun o‘zgaruvchilarni ajratish, ya'ni Furye usulidan foydalandik

[1], [2]. Bu usuldan xususiy hosilali differensial tenglamalarga qo‘yilgan aralash masalalarning
yechimlarm qurishda qo*laniladi.
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THE PROBLEM OF DETERMINING THE KERNEL IN THE TIME FRACTIONAL

WAVE EQUATION

Subhonova Ziyoda Anvar gizi
Phd student of Bukhara branch of the institute of Mathematics
named after VI.Romanovskiy at the Academy of sciences of the Republic of Uzbekistan.

Abstract. In this article, the inverse problem of determining the convolution kernel in the time-
fractional wave equation with Caputo derivative is studied. In order to solve a direct problem, which
is the Cauchy problem, a fundamental solution of this equation is constructed and the properties of
this solution a functions. Using the asymptotic expansion formulas for the fundamental solution and
the successesive approximation method solvability of the direct problem in the space of continuous
we prove the unique solvability of the problem posed in the space of continuous functions. For
investigating inverse problem we obtain equivalent problem for original problem. Afier that, auxiliary
problem is reduced equivalent integral integral equations system. Existence and uniqueness of the
solution of the integral equations are proved using a contraction mapping in the space of continuous
functions with weight norms. Finally, using the equivalency, the existence and uniqueness of classical
solution is obtained.

Key words: integro-differential equation, Caputo fractional derivative, Cauchy problem,
inverse problem, Fox's H-function, Banach's theorem.

We consider the time-fractional diffusion-wave equation with convolution integral
t

(coa) (6, 8) — e, ) =j k(D) ulx,t — 1dr + f(x,0), (x6) € Dr, 1)
0
the solution of which satisfies the initial conditions
ulx,0) = @(x), u(x,0) =p(x), xeR (2) where

1 < a <2, cpay-is Caputo fractional derivative, that is

L 9t —atl _ p—a+l Ul
cﬂgu(x,r)—r(z_a)arfo(z 5) ug(x,s)ds —t oy 1]
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